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Abstract of JP1 11 63822 " 

PROBLEM TO BE SOLVED: To provide an OFDM receiver that suppresses a noise component to 
enhance the S/I even in the case that a digital filter such as an FIR filter is employed for the 
interpolation system. 

SOLUTION: A guard period discrimination device 18 discriminates a guard period of a received signal 
and selects a band width of an FIR filter provided to an interpolation circuit 1 7 based on the 
discrimination result so as to set an optimum band width to the guard period. Thus, an estimate 
transmission line response is optimized thereby suppressing a noise component through a complex 
division of the received data signal at a complex divider 13 and enhancing the S/I. 
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1 

m^m 1 1 mm. wsa^wo •> vwm&m 

FDM (Orthogonal Frequency Division Multiplex : 
O F DMJHSfMSgE. 

[1**12] IWE9tfb#8(Ctt. sinda&tffc©^ 
;l^l£g£}#-3F I R7^l/$?:ffiiU fflrffltf- FJt! 

iHfiffie^Krswje s n & Hxanficcib or mi f 
$mwrz c t %#tit £>ssj#i i iifBts©o fdm 

«»lth«:KfaMHIIIIBriB«3*i. -?#K»]©t«ifcfi© 

K»m*©5 5©t»-r*i*»©#-- Fjww*wrso 

F D MSflfl-^ 6 r - ^ i >*ic ^ -Y p y rff-^* 

m^frzwms titer- $&#©£&&j&s« 2 mrv 

«Wb*at***L. 

«E^b*s*«. HttSMLhri** o /cm 1 Ram 2 © 

^ -fofh m^cD&ms&fc&zm 1 svi 2 ©ejnggiE 
$ 4 u . mi Rom 2 ©es%fcs« ffl ti » r subhihi ?n 

lestu d>*<4t*3©eaBj&s*ffli»T:«aafc 

#±T'»^->fcip 1 2 <D'< a p » f fi^ra©sm 
7 s - ^m^einsgiE^^fflK-r sci *iissk t -r s o 

FDMfflSfaH^. 

[113*514] Jg«. ffiffl^ltfelO^VP? h«#*IJS 

#- K*8lfflS©^ %©t,^*i*i©X/- FS8M%Wr40 

f d MSfm-^e. ^m#4*tcy< -r a * r 

M^6aiB3nfc7 r "^m^©{SMffilSg?r2fil7 ? i? 

fjn^iutffli, JS5ei/raisaBaiLh©«wfc*tf9 
s± u mi Rum 2 ©e^Kies«fflk>-rc^iinaft 



(2) 1 1 - 1 6 3 8 2 2 

2 

fcttX f- , ^H»#*fTo fctt** # 3 ©fejUSS 

w»* 7- * 7-«^?g@?rtf o fe«s««94 ©eat 
8MBS4U an2aEf»3©eafRjcs*fflc»r«»» 
Hisi#* yttt^ f- 5. ^MMjant*tf -s fctt**» 5 ©e 

SSStSSiU 4>tt<4«>#4. »5©£&l$l£S*fli 
^■CHiaaHi-CBI^^fcl 1 RcXffl 2 ©^ -fa-> Hi 
^©Sff-r- fft-^©e«SSJ£:S^«ra-r -5 C 

10 [Sit#JI5] frffi*Wb*att» ITOttraffiftSfcttx 

f- v7mi«@tcte^-s^©}»stcct^ Hsm 

4ffllf>*C4*«r«4TSIl3RflI3. 4« I2i)t©0 F D 
[If jfcB 6 ] Uie^WMMKB. BiffB^V n » F (f-^© 

isiat-rsawaii. 3, 4©t^-rn^ia«K©OFDM 

20 [0 00 1 ] 

[^©^■rser^sf] of dm (Mitft 

Wl&Sfi^Z Orthogonal Frequency Division Multiple 

x) ^©-r^^^m^tiitm^sff-r-soF dm 

[0 0 0 2] 

[fi£3fe©&ffi] iffii^y^^JlSt^^SCi It, OFDM 
(iB3SJliS!8!^'S!l^fiSr^ Orthoqonal Frequency Divi 
sion Multiplex) ^iWWH. Hrtr^W^ nrC^-2) 0 
COOFDMKB, 1 ^+>^;V©^rtOC^©U- 

30 ^+ + y r ^^afiii-r 3 (EfrM dvb-t 

«2 K*- FT' 1 7 0 5*. Xm. ( 1 ) : EBU/ETSI 3 
TC : Digital Broadcasting system for television, s 
ound and data services; Framing structure, channel 
coding modulation for digital terrestrial televis 
ion, ETS 300 744, Mar. 1996 ) mSTC&Z. C©DV 
B-T^X-r-ATi*. y-7*+VT<D'PiCimS. tefld^ 

C©^S©iitB§{COt,iTlll 7 4#fi8UTUil§-r 
[000 3] @1 7 (a) {t^-TJ^fC. i^fB^f 

***«6T«K©«!3&S5E«3tifc»^. Utoi9>3^^^ 
B, ©^<t«#Y%^b@8§B2 Sc>'Ji^@8§B3 CCA 

so b, t?t*. ^Mff^Y^iiSElKB, rife»nfcejns§ 



3 

[0004]t4bfe, OFDMft#«, El 1 7 (b) 

S^sJOHBR 1 * (I S I : 
inter symbol interference ) L>&1* 0 £<DTc 

««r co»f Pitt t a £ „ 
[0 00 5] icw ^^x«*&s£Dfc»£\ 
Sff ff-^«H l 7(c) tc^-rj:^aDgei©*sJB«» 

BSjesojsse* Pitt £ a *5E LfceasiBicsoasK 

AS, 

[0 0 0 6] R«DVB-T^fAtCfct«OFDM 

^ h (continual pilot : «T\ CP) {SH^^^ 

^ „ p . 7 ^ p y f, ( sca ttered pilot : J&IT. S 
P) #s*>5. 

[0 0 0 7 ] 0 1 8^_hfegtefHDVB-T^X^A^CC 
*5WSOFDMfl-^l 7 U- A -/P* Hi-^c 

p . s p (Dmm^faj&vm^mttev zmm^m 

EPttCP. *AEPttSP£?SOT(,>S Q SPtt, Hfc* 
TJrMc, 1 2^m<Dk p =12p + 3* (lmod 

4), P = o. i 42©+t yrHiRttccejaisti 

[0 00 8] Lfc^ot, hJSiftHkp tt*$C> 

r«, Sfifi-^Y ( i . k p ) jfr&e&tti££#H 
< 1 , k B ) = Y < 1 . k„ ) /X ( 1 . k. ) 

^^B«S*»BU §{ff^*Y (1, k< ) 

±Ebfc»racc«to»6ftfceasBjrSSH o. k 

d ) 4fflt^Y (1, k d )/H(l, kj *tt« 
U WMftO^-drX (1, k d ) 
[0 00 9] ccr, SM^>^;n co^-^fi-^k, 
<0«iS«!l£SH (1, k d ) £tm£~?&mt. £<D*/> 
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P* rff-^OfiiHSgjS^H ( 1 , k, ) CD^?rfflC>5* 

io h«#oe2»8t&SH ( 1 . k p ) , H ( 1 - 1 , 
k, K H < 1 - 2 . k p > s H ( 1 - 3 , k, ) 
J#"fS£> If «J7 3$Wc 1 #<Orc -Y P * Hi-sf 

[ooin Ffi#©eaiaj£SH 
< i . k P > iffli^r^-sm^oejaaBjesH ( i . 
k d ) %mr$-r&mmjTmtcr, u> s-\n<mmm<D 

20 (2) xf7 7'M (3) «jB»ia*sft«3tirc» 

[0012] ( 1 ) tcmi*>btl&F I Y-rt/^tt, 0 
19 (a) CC^Tcfc^CC, ^aSfiKSftfciliiSD! - 
D n ^bTSff^-^W-^H (1, k p ) *AAU 

•SM t -M n ©«WS**JDJ»SADD"Cfl|»-r4C 

30 T£*J3E<2:ttoTl>S. 

[0013] C<D#^CCfct>T, UTsincM^ 
5BcD-r>>'^;L'Xjc£;g :; l:f#^h r (n) +j • h 1 (n) 

19 (b) CC7S-r<fc5«cftO O^t, «JSWffi(DilE 
[0014]^ 019 ( a ) <DWtt, 

[0015] CCt, JifHF I Ry j Jl/*tt, sincM^t 

i|Wi**i4c:<!:*SpIttr*So DVB-TttSm 
^/-FfflBIT, tcWSS^>^WtllfflT H ©1/4, 1/ 
8, 1/16, l/3 2©4«9#fflSS*lT*JD, - 
Mtc«F I R^ ^;u^o^Wi*T u /4KtK£bTte 

4> CSHU&S«r mm t^Ci # pJttt? ^> -6 . 
50 [0 0 16] (2) (DA^v^ffim-CiX. H(l. 



w 

5 

k d > = H < 1 , k, > , k d = k p -6~k„ +5i 
bX. Ml 9 (c) *PA<DJ:*>lCX7*v7VilC&{iJ*'( 

a* vm^mzmm-?& 0 (3) ia*i«Hrtt, 

H (h k d ) =H (1, k B ) + {H (1, k p +1 
2) -H (1. k P )}/12ilt, H19 (c)t 

[0017] t&b^, F I *JU**m>fc*fHfl** 

*St)Wa*3nTl*S (WAKX* (2) : Jukka Rinn 
e, "Pilot spacing in orthogonal frequency division 
multiplexing systems on practical channels", Dige 
st of ICCE, 1995, pp4-5 ) . 

asBjcsH (i. k D > &*<D*2ttt<D? s -$m^<D 



) 



«Fg8¥ 1 1 - 1 6 3 8 2 2 
6 

* H ( 1 , k 0 +12) £rfflt,\ C*i6 2oer>>^VP h 

*tf. ±KL/fcW<Z>»&, H ( 1, kp)4H(l, k 
p + 1 2 ) ©it 1 / 1 2ISt4«H»#ii;«t 65 D 

[0019] 

[IB^»ftU±^ir*HW] ±SBL/)fcJ:5{c, OF 

lt£ft*> 0 OS, *«OFDM«#ftffl««««"«SE^fc 
Lfc»©lt#<DS/I it (signal to interference) £ 

[00 2 0] 

[»1 ] 



_s_ 
I 



tSftO F D Mfi-^CD WSft^ > sfObJHIffl CC *j W & n # a 

[0022] 
C»2] 



I 



N 



yN->| 
^ n = ol 



[00 23] {roH8&J£S*J85£f S/c«)<Dffllffl^ffi i L 

[0024] eaasjestaBe-rsfcabows* 
r. «a« (D) (u> £§«-r&2 jft* 

f;^L k D/U-10dB v C/N = 3 0 dBtiS^ 
U/c D S/c, FFTf^XB2408^>h, 
ty7»B1 7 0 5*. »»Wg2 2 4/is, ^ 
-/P^HIfiLtit, DVB-TftS(DCP4SPt 



[0 02 5 ]i20"C, «Wca5Sft©ffla*FFT?P 

T\ M2i LT»Afflr^«tfw«^ia©!tsa. 

[0 0 2 6 ] 0 2 O^^eMJ:^^ 

*a:i«fcO*>*^s/itt3&sis6nrciS. ctitt, $fe 
4>iftc*s/iJ:b*5»6*irir*sci3Wto3&i4 0 cft&, 

t0 02 7 ]»C, FFTB8W>^;^^>y 
B2 1 CCSVrj^CC, FFTHBTW^fRDi^ 

40 (D/gftM (ffti) ^^>>^»^f)'rnto 

£5„ ccQ£§^ if >^;u$^ 5 >^iEffirtt, FF 

TSE*Sfft^{C-rtl, I S I (inter symbol interferenc 
e ) — 1f>^I/*Y5>y3Wftffl<DiS^ 

FFTSW«D6rfc"rti4Ci*SfltL, ^^1©^^ 

F»rartt?*ti«, m{mx<DffiiE&njmx$>z> 0 

[0 02 81 122 fcttJWS**^. MtttCIf >^*;U 
5>i*VS\ (HKcS/ISriott^. *tf>^^ 
^S^^OOi*. ffitt^^l/JtWBiFFTSW— 
^Ur^jO, S/lJt*««*>/c#C^ 
50 y*siEffi©i»^K:«, ±MUtc^ J ?( l c I s I ^4fc 



C5) 
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Si2-C». ^fflW-C2 0-9->7-;UT*a-CS/Itt©^ 
{b#£Dtc(,>©(c>tfU Xr-?-7'ffi|iS-C«6 d Bi5< f$ 
1&&it-$-Z>CL&t>ti>itc. Ztc. #5$ 1 ©*§-&«. itK 
Otf^^-rn^S/ I J±#6 d BO'^tt 
*S©K*tU 7 dBiffi<Wtt3£ft 

[0 029] jell©^ i^-'> 3 >^fjj: 9 , mm 
> hm^^fflt^cejiisstEgofflra^iLrfi. aunt 

[0 030] ±te©!Sj§i£«?&u 

- f $ * r«it**Mvr a c <t jw^rffi&o f d wim&m 

[0 0 3 1 ] 

[fss£)g&-rs*:&©^5] ±xsm 1 ©gw^Mt 

[0032] ( 1 ) 1MB. (SHi#«»I©^-Y n » Ht# 30 
•SOFDM (Orthogonal Frequency Division Multiple 

St. c©#»©w^»{cfcCT«rEWbfNa©»iH 40 
[0033] (2) (l) ©«fi£«:*j^r, m3Mt¥ 

sincM^O-Y^-'^UXIcJg^oF I R7 4 

FJHlBftKi&triiriBF I R7 -i >lZ(D&m&®V 

[0034] -Tfcfofc. _h3B^TW. ffiF^^Si br 
FIR?^JU£-?>I I RV i)\,2Z$(D7 ! V>iril/7 4 
*flllr»fc»£tt. ft(HI#©#- F»Blfi«Ci6t-CF I 
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[003 5] *fc. ±E»2©BW*3»sRr4fc«>«C. 
OF DMffl5Sffi«iB««T©J: 

-fa. 

[0 0 3 6] ( 3 ) £tSv teffl*5g^o©^^ P5hS# 
«©#- F8IIHft©5 %©t»-J* tifr<Dtf- F«IB**-r 

aoFDMs^se^e^-ffi^ifttc^^n-y fm 
#*fflwi-r5sw*ai. c©*s-cawjsnfc^^ 
a f f iwmm t >r mil BSftff -*t *> 6 &m §nfcf-$ 
fc-5©£fiM&fcs* 2 m?v>z>\>mnt lxxm. mm 

L?Mt&mh<D9it&ft 'MWb3«£*ft«U MfB 

*Wb*«*^ JSiK»tt±-cBi* o fcsr i se>- m 2 ©^ -r 

o 9 F ft #©££ftf&S« j* ©£j£H»&S t 

fctt 7,7- y 5^M» # 41t o fcift JH£ $ 3 ©ESSIES 

<t i- 4>& < t *>» 3 ©eawj£s*flit»"cjais««i± 

* fi-S©£SB&jES*Ml«|-r a . 
[0 0 3 7] ( 4 ) fStB. mB&WiUCDJH ci 7 

«©#- FSBM*©5 %©t»-rh*>©//- F«nH*wr 

SO F DMiSffff *6f-**f iftK'W n 9 Fft 

a? Fif-^^rfflt^rMfasfffg-^^eapsnfc^-^ 

#-^©tejH8gXt.^4 2 tf5*s?* Arfl|#i LrJIfflL «?e 
«f . JB«8RM±-CBM» -5 1 2 ©^- Y 

o ^ f ft^©eiM?st£;»4m i imm 2 ©eimsiss i 
u si 2 ©£^Bf&s«ffic»r«i^ttmams 
/dMf •> ^tsnaaDt *tf ^fcjs*** 3 ©iaisgffcg 

il, II ROW 3 (D&&$&&&*m^'CMBffiMmW 

si m2Rv?% 3 ©cssstcs^ffi^rsKMinai 
jit*tett^f - » ^tt^M#4tf ofcis**3»5©eas(s 

jHaaB»*±t»^-9 fc* 1 ao'i 2 ©^w o»f m^m 

[0 03 8 ] (5) (3) (4) ©1f)?RiC*Jl,^ 

sdj[{c4s^aAiit©aiff{cif9 f ^7 vmn*m^z>. 
[0039] ?t£t>% s iMmmx-u. ffimm<DMffljf 

SC£l/"C. ^-F«>*ra«*/h3<-C*4^f-7^f 

ft^iSl/clf, ^Wa-y Fff^ifflF^ff^fflc^ 

«B*>6«lliR3tl4**. 2ffi7 r 5;*;U<f-5|--C{f#$!iffl£ 
tf 53Sm«E»c*j(,»-rtt. i»HB4n*«:«g«©^? F 
F0H5T?«ifrrac£*C. ^-F«>xTagt*liyjN 
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[0 04 0] 

[004 i] hi i <T>mtmmt-*r %>of 
&cfci>r, RFafg^a^AFc/^-f 5>yw^ifi 

*v s/p fMi 2r^7b io 

Y(l. k) (CC-Clii5fy>^f^ kttU-:/ 

*tyr»ftgt) w\ »#y ( i , 

k d ) (cc*t\ k d ^^-^ff^cD^-y^^ >jr# 
f) i5fi^n^t^Y(l, k p ) (cct, k 

^ff-r-^fl-^Y ( 1 , k d ) ««3RBftHtSl 3 
gff^Wn^ h«#Y (1, k D )(£!»*« 
1 4«:«|&3*iS. 

[0 04 2 ] — # % H^J6£S1 5«. iH« 20 

fffl£H01S*ti(l6X (1, k p ) *Sfo;^D9 Mf-^ 
3W«*-T*fe(Dr, CCD^WP * hff-^tel&ffSIl 4*C 

St^a 9 Mf-^-Y ( l , kp ) 
{ftsna, -rstto*> % HI#tt* BE*n<D«RS 

ix (i, k P ) ^n-otc^. jhuv bm-z&t&mG 

rt>6©X (1, kjt S*'Wn v Ffl-^Y ( 1 . 

k P > *i&fi^£c£rs©'WP* Mf^e^-ra 

+ Tcoi^M^nu < l , kp ) = Y ( l . k 
p ) /X ( 1 , k B ) 43RftSC£#r#4 0 C<D£i* 
KJtfrgH (l, k p ) isytffry j )i>$ 1 6tc«fc o 30 

[0 04 3 ]—*, FFT*fT5«rO^Hai««©©# 

ra, :tf-F«9ije«i 8«:e»&sn4. c<D#-Ffi« 

1 8 «\ FJWlBS©tB«fi-#«c J: 0 FJtBIH 

«L BfcL " OFDMfflfira^-KWjeSacDttB" , 
Mt^tS*. vol.21, No. 60, pp7— 12, 1997#M) . C 
CTttT u /4, T u /8. T u /l 6, T u /32CD 

[0044] CCDfflffllilSS 1 7 ft, «5e©-«tfc:j£CTff 
7*^* i 6^e»05p»{teaS»l6SrH' (l. k p ) 

n/c^m^-^ff-^-Y ( i , k d ) te^ieasiBffcg 

H ( 1, k d ) 4Lr«JRI»»ai 3fc«&3*iS. c 

3 (J, ^flr^ff-^Y ( 1 , k d ) * 

timiai»i 7r»6ftfceawa*H d, k d > 
HT&c±r\ ^t»cDx-^x (i, k d so 
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cor**. 

[0 045 ] ±IHfflra@8g 1 7 tt. FIR7^ )lZ%m 

[0 04 6 ] C(Dfflffl|plSSl 7«, FIR7^;^17 
K 7FU^4S17 2 1 ROM1 73 J:0«J«Sn 
So ROM17 3CCtt. FIR7^JB17HC§i^ 
«»5U<fcLT, ^fcTp /4. T u /8. T u /\ 6, 
T u /3 2 <OiJ- F»mfiKj6Cfcff»ffl*ttttt34ir 
to*K 7 F l 7 2t#- Ffi*9€©#«:|£D 

fc7 FU*fI-*fS:#6£U COT FI/^gftROMl 
7 3{C«tt3h5«tt«*fgffi'r*CiT. F1R7^ 

jt/* 1 7 1 fc^Asaaaifcaftsi^ 

[0 047 ] F [R7^;^171 #(;U#a3tC^ 
*TJ:5&c\ HI 9 (a) ^^L/c^>OifH)t;[plK«^r 
^rsr <B3fc:*><,>T, si 9 (a) <tig— awwtw: 

S»»ffih r (n) +jh, (n) Kj£i;rS«fift@ 

Stcftj t> gs*. & c £ #-e# a. 

[0 048]i4 Ccfi¥tA*B«70 C C 
T\ *fHt-5t<D*/- F«lfflfi#*T u /4t*5iiftt, 
FIR7^J^171 09ttMg£;iHMa 1 Jcg^T 
& 0 S«CC, *-FWfB«#5T„ /8, T./16, T 

u /3 2©iStt, ^h**!//- Ffflrascc^to-a-r^ 

Y^^©W«jlB*S ? «tia a , a, , a 4 i^JO^ 

[0 049] Lfc3Wor*|QI9B«0«fiS(c<t*Ttf, ffl 
miEISS 1 7CCF I 1 7 1 ^ffitiT, 

^-FWriStCgDtF I R^ ^;U^CD^i#PM^^J0 

[005 0]^, ±iSOWM"Ctt, MPbIHISS 1 7 CCF I 
R7^^^ffll^^(7)<!:U^ I I R7 -yjI/^cD 

[0051] m5te#mi<DW2<Dmmm±'?&oF 
[0052] 0 1 icmLtcm i ©sess^ 

co^rii, 0 1 on^BSct 0 fc*- Ffio*iJScc 

B$|B3&J*^43&s, DVB-TttfiOTPSfif (jW 
( 1 ) : EBU/ET5I JTC : Digital Broadcasting system 
for television, soundand data services; Framing st 
rue tune, channel coding modulation for digital ter 
restrial television, ETS 300 744, Mar. 1996#flg) 



(7) 
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*©?PS*l£W i 3Jftx.5C<t-C. FJWffflKSiaft 

[ 0 0 5 3 ] 13 6 Km 1 . m2<D9mam(Dm3LK.*slrt 

B. FFT2k^fA (FFT^>fr2048# 
-f>h> T\ (D) (U) ©2«©«W» 10 

v;l>3v-cx£j£S§£{5:£U dIjg&©iIJEB#l8!ttFFT 
^Ol-tlOO^^f- (tfjas^jfOHMIBT. <om 
l/10Kt^) iLfc. 

[0054]i6r. ^Tt* U fcfc©#g{iM-*l©:tf 

(D^mmn'ofeitfittm^&ct'c, t^i. 6dB 
©s/ 1 fa_tt>m tifit>frr>?t 0 

[0 05 5] «T. WS»©*lffl2r5!tK:-3t»r©gSJWB 20 

[0 05 6 107 B##&BJ©fl 3 ©SUBBflSi f ■£ O F 
DMffl5S«*S«©«jaE*^-J-^'a»^El|»Bir*4. # 

r b & as»* tp^ccBi * . 

[0 0 5 7 ] 07tC*5t,>T. FFTHISSl l&O'S/P 

$»4g 1 2 rj989Rffiift©<l#tca& 5 ftfcSfio F D 
Mff -SfY ( 1 , k> (CCtllJ§f^>^H^, k 30 
B""f^+U7»#*S-r) B. *fif-*fi#Y 
<1, k. ) (CC-C. k, B^-^ff-^©-^-/*-? >; 
TM) iSfi^'-f o f FM^-Y (1. k„ ) (CC 

[0 05 8] ccx\ Stm'U a » HI^Y ( 1 , 
k„ ) B. NflI©J&9-Y ( 1 , k 0 ) -Y ( 1 , k„ ) 

•••y (i. k»., ) jznffif&ztiz. ycvmmjtm-cm 

H(1,i) = (H(l,k n ) + H(l.k n+ i))/2 

[0 06 2] CCr, _h3C©fcaM&j£8FH ( 1 , k. ) 
4H (1. k n ., > ©ttl»B»nmil2 1 2-C^if L. 1 

mt2fAf%>9 frfm-emmtztcib. \/2<Dwm<£. 

[006 3 ] XK. H ( 1 . k„ ) . H ( 1 . k„., ) 
( 1 . i ) BttM&OiaB82 1 3«CAA3fl, @ 
8lcjjkbtcJ;'?lc, &mm^H (1, k. ) . H so 
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* (l, k„ ) zm-otctb. fi£3¥gl 4 «:*$(, >T. AVa 

» ns^*£«i 5^e.©x ( i . k, ) -c^m^un 

v vm^Y ( l . k„ ) TOfSdi-r, «®A^n 
bft-^^ejM-rs-9-7'+ + ';7©<s£&&fc;§H < 1 . 

k,)=Y(l, k.)/X(l, k.) %>$lihZ>Ct 

[0 0 5 9] COfcitgglc^H ( 1 , k„ ) B, BffiflJ? 
[6](CH ( 1 , k„ ) *¥»ftT4l'>#Jl/7 -f JU# <C 
cr-Bi I Ry -< tfi$}Fft~C # £ ) 20*j0L--CfflW 
HSS2 1 (c«&Sn^„ CCT. H ( 1 , k„ ) B. N 
m<Dl&ftH ( 1 , k 0 ) — H ( 1 , k„ ) -H ( 1 , k 

-/ ju5f2 o©ai^m-^«:t>H (i, k„ > <Dun^m^ 

[0 0 6 0 ] SiRiJIlSg 2 1 -CB. S8tCiirrj:5fc:, Jl 
i^**±T-«o^->/cSff a » Hi-st©-?:/* + >; 
7k„ . k.„ ©fffl{c^n-en©<S*8§j£;g:H (l. k 
„ ) . H (]. k„ fl ) *flil>T. {SUSSjEg^H 

( i . i ) ©*tram# i 

SH < 1 . "k. ) . H ( 1 , k„., ) , H ( 1 , i ) 

^^©Gj^JS^iL-r^T-^^-fflFflb. m^)^--5o 
CCttt, p = n. n+ KD*)-?** ^Tfigkn . k 
©fejUifgfESH ( 1 , k. ) . H ( 1 . k.., ) ffl 
<VMffl( l C'mxmWLtc&, p = 0-N-l©H (1, 

k B ) r. ^o^ofctf^+f •jrr^i©ei*ss)S^c-o 

C>T&. l^«©lira^forliIfflff#%^L. J:IBU 
fc^-ry^mmom. OMimSH (1. k„ ) 

[0 06 1 ] ;XiCfflMII|fg2 1 ©— «fiSW*H9 «C^0 

t, -totdfiERWftftftittiB-ra. H9tcjBi,»T. lira 

IhI!S2 HcA^J^tifcH (1. k„ ) B. -€-©N<l©fi£ 
#H ( 1 . k 0 ) -H ( 1 , k„ ) -H ( 1 , k,. t ) 
*m'-X^^<J2 1 HC«$&S*iS. y*'J2 1 1*^6 
B. m^ittt-m<0^^tcfS l ^ (1, k 

n ) v h ( i , k,., ) ) jfuuiAsn, mmm^i(D& 

mffi1&§H (1, i) tbt, 'X3.-C***.hti&&£S& 
[»3] 

rr-C, i = (k n +k n+1 )/2) 

( 1 , k„ tl ) . H ( 1 , i ) St^t'JT 

k„ . k. tl . i ic^^m^-^m^&^m^t 

SSIS^H ( 1 , k, ) *mi7$z>. 

[0 064] _hiBM^[5]SS2 1 T-»6*l/cfijii88!&g 
B. H ( 1 , k d ) BSS^Sl SKltft&SJ-K §m 
•^-jfS^Y'd. k a ) 4«ff^Cit. 5t©H 
SS^<t|^«(C. X { 1 , k„ ) =Y ( 1 , k. ) /H 

(1. k„ ) mcims. ffi. *H^.IS«:*i 
otlt 2/>#;i/7 <j^20 BfflraiaISS2 l ©mfceft 
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XLtctiK fflm@VZ2 1(D»CC*PAU H < 1. k d ) 
[0 06 5 ] Ell 0«*»WO#4CD|6»Jg«i'r4 0 

[0 o 6 7 ] H l otcfcor, !»»7^^2 0r 
»6tifc«S^>#;b 1 ©{SfflBiegH ( 1 . k D ) ii 
flNBIIIKg2 2«:«ttft3tiSi*ccy*y 2 3Ctfe{£*S3 
ht- BSSS3h4. "T&to^ *BHI@1B2 2CC«. 

^ >i>$ 2 0 3Ep6©5^1^>*W 1 ©eSSKJES 
H (1. k p ) £*{c, ^*'J2 3iC«S3htl^ni 

(1-1, kJ,H(l-2, kJ,H(l-3, 
k P ) #A#3h*. 

[0 06 8] *HfflHK2 2 jg*»«i±rsc^c« 

h4»oBytlDVB-Ttt«*ffll»'C* 

[0 06 9] fie*(DStB"Ca^fcJ:5tc k DVB-Tft 

1 2*«CDk 0 = 1 2 p + 3 * ( 1 mo d 
4), p = 0. 1 4 2«»^WP y hfs#** 

OFDM^>*^Mr*S)„ L/c^or, 4f># 

[0 0 7 0]'c©ti^ Hioo*iSic4^rit ^ 

U23<t»3ia*3h4eHlB8j£S©m = 343Gc0. SUA 
SW2 2CcA*3hS«e^-fP ^ Ki^©ea9»i6S 

«afi^>#^ i oeaa«*6SH ( 1 , k P > &t>*3 > 
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- 1 , k P K H ( 1 -2, k D ) , H ( 1 -3, 
k 0 ) i«c4. 

[0 0 7 1 )81 1 (a) tc. ^fr>>^;U 1 
^n>; hm##ja»«*±-Ck (1 --k I1+1 SSco/g^ 
Mltcfcl^fSf-^®^, Ull (b) fcgm 

if-^i^JY ( 1 . k n + 1 ) , Y(l. k n + 
2) . Y ( 1. k n +3) . Y(l, k„ +11) 

fi-^©eaa5l£SBH ( 1 , k n ) , H ( 1 , k ntl ) 

#©ea»i£gH ( i -3, k n +3> 4 2i/>#jmr 

<DeSS(S£fcSH ( 1 - 2 , k n +6), 1 UZsi$)\,mQ> 

Bmm^n < 1 - 1 . k n +9) *s«i#3*vcc»4. 

[0 07 2 ]il0 CDfflra0B2 2 W HI 1 ( b ) 

ow*3^^fcsff^-fn v bm-^^m^x, h ( 1 , k 

„ K H ( 1 - 3, k„ + 3) MJCH ( 1 , k n + 
IK H (1 , k n +2) , H ( 1 , k n +3) 4, H 
20 ( 1 - 3 . k„ + 3 ) . H ( 1 - 2 . k„ + 6 ) PJ{CH 

( 1 . k„ +4) , H ( 1 , k n + 5) . H (1 . k„ 
+ 6)4, H (1 - 2. k n + 6), H ( 1 - 1 , k n 
+ 9) fflCCH ( 1 , k n + 7) , H ( 1. k n + 8) , 
H (1 , k n +9) 4, H ( 1 - 1, k n + 9) , H 

( 1 , k n + 1 > fflCcH (1 , k n +10), H ( 1 , k 

n +ii)4. *h**i»Hft#<tur^r*. 

[00 7 3] JiiafflfHlilSg 2 2 x^ztitc&temm 

mzmffl&ms 1 3 tcm&sti. §fr»^ 1 ©«« 

f-Zm^Y ( 1 , k n + 1 ) , Yd. k n + 2) , 
30 Y(l. k „ + 3 ) , Y(l, k„ +11) (D&M 

jE^Cco^r^L/c^, IB»«:«. k n ^k N ^ cd^ 

{HillKjSSH ( 1 , k d ) 4ta*^-5 0 
[00 7 5] ^CC. «PaiiIB2 2<D-mmm^^X. 
HI 2*#JHLrWW'rSo COMPb1[h1S§2 2KA#3 
40 tiS^>sp;U^ ^Jl/* 2 0#>6OH ( 1 , k p ) 

'J 2 2 1 ^«J&3n, SK^^r y 2 2 1 tCNMO^H 
( 1 , k 0 ) -H ( 1 . k R ) -H ( 1 . k N . t ) ffim 

[0076] Eiacc, y^»;2 3/pe>OH ( 1 - 1. k 

P ) . H d - 2, k p ), H(l-3, k P )fe^^r 

y 2 2 1 -en-etiNflcDfl^H ( 1 - 1 , 

ka+9 ) : -H (1-1, k„ + 9 ) — H ( 1 — 1 , k 
n-i+9) v H(1-2, k 0 +6) -H (1-2. k 
„ +6) -H ( 1 - 2, +6) , H ( 1 - 3, k 

50 0 +3) -H ( 1 - 3. k n + 3) - H ( 1 - 3. k 
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+3) tmmtiz. 

[0 0 7 7 ] ^*>J 2 2 1 H ( 1 , k„ 

(1-1, k, +9) . H ( 1 -2, k„ +6) 

( i - 3 . k„ + 3 ) <Dmmmm±-cm'o^-ofc 

H ( 1 , k„ + 1 ) = 
= (H ( 1 . k. ) 
H < 1. k„ +3) =H ( 1 - 3. k„ +3) 
-f&fe-fc. H ( 1 , k n ).H(l-3, k„+3) 
«. 2 2 2 -cmns ftfcft. f^ht/^hi 

2 3X'\/2{%2ti-CWm{m\\ (1, k„ +1), 
( 1 , k„ +2) ^2*15. H ( 1 , k„ 



) . H 
. H 

* 

H ( 1 . 
+ H ( 1 



3) *©$£H (1-3, k„ +3) i-T^o 

[0 07 8] CCT, fflW«iffllHl!S2 2 4-CiJ. 
#H ( 1 , k„ + 1 ) , H ( 1 , k„ +2) . H ( 1 , 
k„ +3) £01 1 (a> CC^-r§{iv->^;H ©Sfl 
f-fi^Y ( 1 , k„ + 1 ) , Yd. k„ +2) , 

Yd, k. +3) (Dmmt&fcwtLtmQmx. s« 
©^-*e^^ei8Hw£§H <i. k d ) <c©w 

©tg^iSH (1, k„ +1), H < 1 , k„ +2). H 
(1, k„ +3). JCfflS) tbxmtsfh. 

[0 0 7 9 3 mffioimrp*. s<t^--r n » t-m#H ( i 

-3, k„ +3). H(l-2. k„ +6) IBv H(l 
-2, k. +6). H (1 - 1. k n + 9) RS. H(l 
- 1 , k„ +9) . H (1 , k„ tl ) fatcoo-cfetf 
t». H ( 1 ,' k„ + 1 > -H < 1 . k„ +11) <D&m 

3eeaB(SSH < i , k„ ) *m#-r*. 

[0 0 80] fflffflElSS2 2 -enhtitcw%.&m%§ t 
MH ( 1 . k„ ) 3{c^5tv-S„ a 

3KT, Sfi^-^ff-^Y (1, k, ) *«l 

Se^fSSjESSH (l, k, ) Tiltt^ci-c, *£fb£ 
titcf'-ZX ( 1 , k„ ) = Y (1 , k„ ) /H < 1 , 
k d ) ?:f#I.Ci*ir-#S„ 

[ o o 8 i ] m i o icfjk-rmmmmic^xu. 

[0082 ] caytceb. mmffirnzft ->fct§-£ccjfi(,^ 
3Kb&© S / 1 tb©&n/t^fr^b*H4£*#S ci*s 

«!/&©£-* h[§]gg£ffl(,>.£/c2!?>. SSS*i!i5S!S 
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* (CTiUTH (I, k,),H(l-3, k,+3)) 
^^r'; 2 2 ltll^CD^P s. ^Kfct^T. H 

d. k. ), Hd-3, k„ +3) mammmm. 

k„ +2) 

-3, k. +3) } /2. 

[00831013 (a) K, W 3 RUM 4 <DmMBm 

S/ I tt*^ s a U-i/ a >T&f»0fcS*4it 0 0 
10 1 3 (a) T?tt. m#«C®5iig ©{iS£FF 

T-f-/>i-©i^-r>t-4iiii / rif) l iiMttics/ 

I SrioTteO. 02 QVmLfc$&&m<Dis2. =. Is-is 
a >Slg©0 b W\— <Dis 3 ^ U - a >A ^ ^ - £ £ <t 

[0084] isJH&cfcur. l <t , e^En^SS 

20 mM^T v yffi?£i<omi.-e . ^4©nts^©->s^u 

[0085) 13 (ommmmt & . ii^©^ f 
» T'ffira^J: o fes/i tt©i6j±^f#6nr4a«3, ^ 

3 Syf4 ©H»^©^jm^fi|^!-r SCi OfiV&it. 
[0 08 6] ;X(C, 013 (b) K. ^3S£>'04©^ 
&Mmx-mLtcJtt%mi<>tcm£;<DF F T@SS-T©-!f> 
^^-fWCtSS/I Jt£>-3 ^U-v'a^ 

-cw-»Lfc^=&^-r 0 013 (b) r-«, 

(WW?S) ©6jC^*FFT^-Y>h©l^^>h^rS 

30 iSiuriO, ffi#tcs/i^i-orfc-i), 02 2-r-i^ 

bfcfi£3fcM©i-'3 a U-->3>*S^©0<!;|b|— ©v-3'3. 
[0 087] I^SSCfct^r . 1 £ Lt, S?LEP*i!g 
^WBBOWttt?. * 3 ©3^^ff>S©-> ^i/-> 3 >8 

H*E3H^EP^^^T'm-r„ S^c. *S2dLT, 
SAEP?:M^^^li^1«ra©^^tt. MSnEl&#A,t£. 

40 [0 08 8 ] ^3S^4©3eS6^£t,, iiS©^f 

■>-/fflra^«fcO«>s/ii:b©rfii±*sffe»nT*jf3. 9 
[oo89]0i4 «*^h^<d^ 5 ommmmt t z, o 

3. 4©J^Jf^i|Bj-T'&S©r» ^©^fiKR^Bj^ 

[oo9o] xmMmmiz, i&w&m&u 
so %m-c$> o » ±<$© ^"n y *>0^^s«0 1 o ic^utcm 



(10) 
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4 (Dmmmi&t m— -c * s . 

[ 0 0 9 1 ] H 1 5 (a) ic&m islstfil 1 ©Sf3f - 
$16*tY ( 1 . k n + 1 ) -Y ( 1 , k n + 1 1 ) <DB5 
^H4. 015 (b) KlSm^>^H -C. ft^'-fO 

tc*sw -y p y m j %£ffimm j 5<D&.m.z^?« 

[009 2] t (DmS , gft^JiOb 1 ©Sft^-f a ? 

Kt#©easHueswH ( 1 . k.) . h < 1 , k, + 

1) -C^-TLhin. C©B&c3^>#'Jbfu©§{f^n ? 
h^©ea9»t&SH (1-3. k„ + 3) , 2-»iK 
AiJ©fis)SH8ltSH ( 1 - 2 . k„ +6), l-»^ 

f?r©ffi@iffsiE§H ( i - 1 . k„ + 9 ) ifimm-ztvci,* 
a. 

[0 0 9 3] WBIiaK2 4-Ctt. HI 5 (b) 
■jfcSi'WP v hm-^Zm^-C. H ( 1 , k„ ) , H 
( 1 - 3 . k. + 3 ) HtCH ( 1 , k„ + 1 ) , H 
( 1 , k n + 2) , H ( 1 , k n +3)4. H ( 1 - 

3, k n +3), H ( 1 - 2. k„+6) WCCH ( 1 , 
k„ +4) . H ( 1 . k n +5) 

4, H ( 1 -2, k. +6) . H 
fffliCH ( 1 , k, + 7 ) . H ( 1 

( 1 , k„ +9)4. H ( 1 - 1 
( 1 , k,., ) MKH ( 1 , k„ 



. H ( 1 . k n +6) 
(1-1. k„ +9 ) 
k. +8) . H 
k„ +9) . H 
+ 10). H ( 1 , k 
„ +11)4. *ti*tiWm&*tbX3-fjSi1r&. 
[00 94] ^(CffinSIS2 4CD-i»](COl,>t, M 

1 4 4#ftSUr|ftB^T-2.o C©?fflr E gBS§2 4«CA^3ti 
S>-^7^^2 0^6©H (1. k. ) t*y*y 

2 4 1K«t&3h. Nffl©^H(l. k„ ) -H 

( i , k. ) -h ( i . k.„ ) tim&m*ztiz>. m 

filfC. ji^U 2 3#>6©H ( 1 - 1 . k„ ) . H ( 1 - 
2, k„ ) . H ( 1 - 3. k. ) 2 4 1 tC&*& 

*n?tlNi<D^H (1-1. k. +9)-H 



( 1 - 1 . k. 

(1-2. k. 

(1-2, k„_ 

(1-3, k n 

[00 9 5] ^^e'J 2 4 1 j&>6«. H ( 1 , k, ) 
(1-1, k, +9). H (1-2. k, +6) , 



+ 9) -H (1-1. k... +9) , H 
+ 6) -H (1-2. k„ +6) -H 
, +6) . H ( 1 -3, k. +3) ••• H 
+ 3) -H (1-3, k K _ x +3) am 



H 



H 



10 



20 



30 



( i - 3 . k„ + 3 ) <Dmmm±X'm*)-&-oicim ao 

(Wil/TH (1, k„ ) . H ( 1 - 3. k„ + 3) ) 
*5ffi^33n. yt'J2 4 1HHO^a»?Kfcl>T, H 

(i. k. ).H(i-3. k, +3) mommimt 

H ( 1 . k. + 1 ) = [ (H ( 1 , k„ ) +H ( 1 - 

3. k„ +3) } /2+H ( 1 . k„ ) ] /2 

H ( 1. k. +2) = [ {H ( 1. k„ ) +H ( 1 - 

3. k„ +3)} /2+H (1-3. k„ +3)]/2 

H ( 1 . k„ +3) =H ( 1 -3. k„ +3) 

ftttoft. H (], k„ ) . H ( 1 -3, k„ +3) 50 
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4 3-ei/2{g?n^ 0 c©m. Vis? vmmz 4 

3©Htfj«. H (1. k„ ) i*n»S2 4 4-CjJDgL3 
ft. YU7 MU8§2 4 6'Cl/2{g3n'CfflH«^- 
H ( 1 . k„ + 1 ) imtiHStiZ. *fc. If? f->7 h 
(5ISS2 4 3©ffi+J<tH ( I -3. k„ +3 ) #tyD*82 
4 5-cmnZtl. \£v hV7MH8g2 4 7ri/2fg£ 
n. H ( 1 , k„ + 2 ) ^(HT^Sn-S.. H ( 1 . 

k„ +3) ii. -€-©£$ H (1-3. k„ +3) i-f 
S 0 CtiSOtSBIfil #t#§N*!gEiai&2 4 8 (Ctft|&S*i 

[009 6] CCV. ffilH4!M[BlS§2 2 4 t?B. ffRiHi 
-^H (1, k. +1) . H (1, k„ +2) . H (1. 
k„ + 3 ) 4S(r»^ 1 ©*ft ^-^{f-^Y ( 1 . 
k„+ 1 ) , Y ( 1 , k„ +2) . Y ( 1 , k„ +3) 

izmssmwH (i, k, ) (c©js^«h a. k„ + 

1).H(1, k„ +2).H(1. k„ +3) left 

[009 7] H*£>&ft&. 3tm'U a Mf^fH ( 1 
-3, k n +3 ) . H ( 1 - 2. k. +6 ) H. H ( 1 
-2. k„ +6), H ( 1 -1. k„ + 9) mi. H(l 
- 1. k n +9) . H ( 1 , k„. t ) IBJfC-^vtfcfT 
t\ H ( 1 . k„ + 1 ) -H ( 1 . k„ +11) ©£iM 

u itse^KjcE^H (i. k d ) 4tti+j-r 

So 

[009 8 ] :^(C. lir B 1!3?82 4T-ff e,nfc«sejMs§ 
JfcgH ( 1 . k„ ) «S*I^LiSl 3tC08&3ti4. « 
XftftSl 3(CT. ^ft^-^fl-^Y (1, k d ) 4« 

^ejMjsis^H (l, k. ) Tiit^cit, ^{b$ 

nfc-r-^x ( 1 . k„ ) =Y ( 1 , k d ) /H ( 1 . 
k d ) 4f#£C 

[009 9] El 4l,Cfjk-?mifeBMlC*s^-Zte< 

o. ae^-Yo-, hm-^±ffiRiHi-^4fflt,>TS{if J -* 
11^©eiM8§fc;S4JiSOT^bTSci-c. sfi^w 
a -;, Kl-^©^4ffl^rfflra4?fo/c^{cj:b«iLTffl 
jK© Hi, > feiMKJt£;§*^#6 i & S . 

[0100] C©^Si). ^}^*ffl4tf -ytcm^iC^K 

mit'&o) s / 1 it©&;ftfc&*f um\:mtzm2> c i *j 

^Mratcjt-^-c. ^- Y'Vx.TMM(Dm'b*m2>c t 
[0 1 0 1 ] HI 6 (a)K. m5<Dmmnmx'mLtc 
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(a) WH^SStt <Dftg£FFTtf^ 

[01021016 (a) K*H,»-C. MftEP£*S/Uc*i&fl 
©Iter . ^ 2 ©SWWBW©^ S » U - a 10 

=ftEnt*s^». ® 3 ©aflteBttoi' s * > 3 > 
SJ:«jfes/iJtoiSi±*s»6*ar*j»). acasfiu^fAm 

[0103] &(C. 116 ( b ) CC, f&5 ©596J&<8-C* 
^Lfc:frjK£m>fc*§£©F F T®ffiV<Dy->7)l>i' A 

fc*S**5*-J-. 016 ( b ) -C. MNK:S]gft<D&S& 

FFT*V>h©l*W>h£Si*i:l,T<!:t3. «StttC 20 
S/I*t^r*ii3, 1212 2iC7nUfcfi^{fll©'>5 * U 
-^3>jfSII©0£llI— ©->3 * P-^3>;-?^p<-£ 

[01041B16 (b) CCfcur, AftElI&fttftUR 

3w»«isia©i*tt. man tmmMm&x f- » ymm 

©^ISrc. H5 ©^Jfe^S§©-> 3 * 3 >feHt:£6 

s/iit©iai±#!?#p>ivc*i9. i2(3SH^nm(ci&i,»«i 

30 

[0 10 5] 

- FSBRaitdfecr f I R7-; ;u^©^ifM*^]>)^ 
S C <h &c J: 0 . F WHSJSK itittri$B4i&S£ L> . 

LtF I ^^©f^^Jl/^il/^fflt^ctl^ 

[0 10 6] sfc, nsmoMn^Ator. mmm 40 

A:«MB*SC£Lr. ^- F •> * 7«K*/hS < 

■r v yffifflttZA^t U a v hm-^WK 1 

sr© t- ? h %/v nass-caifiR-r 4 c <t -c. ^- f ^ * t 
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